1. INTRODUCTION {#sec1-1}
===============

In many countries, fertility rate has decreased, and it is predicted that the world population will decline from 11.5 to 9.5 billion by the year 2050 ([@ref1], [@ref2]). Accordingly, the total fertility rate is anticipated to reach from 5 in 1950 to 2.2 by 2050 ([@ref3], [@ref4]). Meanwhile, in some African countries, the mean fertility rate is still 5.1, whereas that in some European countries is ≤1.2 ([@ref1], [@ref2]). The reduction in the fertility rate is believed to occur as a result of factors such as population control policy owing to post World War II population increase ([@ref5]); social changes, including women\'s education and employment; poor government policies in the area of social welfare; lack of supporting system for working pregnant women ([@ref6], [@ref7]); and delayed marriage age and pregnancy (8-10). Furthermore, in some coastal regions, the population increase has created shortage of some food resources, thus affecting fertility rate ([@ref11]).

Recent studies have suggested that besides the above-mentioned socioeconomic factors, some environmental factors such as climatic factors influence the fertility rate ([@ref11], [@ref12]). Along these lines, some studies have exhibited an inverse relationship between temperature and human fertility in some parts of the world. The results of the United Nation\'s research in 19 industrialized countries demonstrated fertility rate reduction corresponding to increased temperature in these countries ([@ref12]). Furthermore, some researchers have claimed that a temperature increase of 0.5--1°C since the 20^th^ century has resulted in some negative effects on vulnerable population such as infants, children, and pregnant mothers (13, 14, 15, 16). In addition, in developing countries where dependency on natural resources is high, the phenomenon of global warming has been noted to threaten people\'s food security and decrease access to sources of calories, thus having some negative effects on human fertility ([@ref17], [@ref18]). Some researchers have also reported that photoperiod of different season influences couples\' fertility rate ([@ref19]). Nevertheless, to the best of our knowledge, most of the previous studies have often been conducted in temperate climate to investigate the relationship between climatic factors and fertility, and there are limited studies comparing the effects of various climates on fertility. Because Iran is a large country with different climates ([@ref20]), we aimed to assess the effects of some climatic factors on fertility in two climates: temperate Mediterranean climate and cold mountain climate.

2. MATERIALS AND METHODS {#sec1-2}
========================

In this correlational study conducted by using a documentary method, monthly fertility was investigated in two cities, Behshahr and Hamedan, with two diverse climates for a 5-year period from 2005 to 2009. The former city, situated across the Caspian Sea, has a temperate Mediterranean climate, whereas the latter city has a cold mountain climate.

The required quantitative data were collected from the medical records of State hospital and from meteorology station located in each city. The first part of the data was derived from the hospital profiles of 14,485 (Behshahr) and 36,580 (Hamedan) women who delivered their babies (either normal vaginal delivery or cesarean section) in the State hospital of each city during the study period. Monthly fertility was determined on the basis of the corresponding dates 9 months prior to the delivery dates. The second part of the data included information on climatic factors, such as monthly average temperature, air pressure, rainfall, and humidity, obtained from the meteorology stations of both the cities during the study period.

Ethical issues (Including plagiarism, Informed Consent, misconduct, data fabrication and/or falsification, double publication and/or submission, redundancy, etc.) have been completely observed by the authors. Also, the study was conducted by presenting governmental permits and observing obligations in terms of not publishing and presenting other statistics and information related to the state hospitals, except the statistics related to the present study.

All the data were analyzed by using SPSS software, version 17, and the relationship between the data was analyzed by Pearson correlation and regression test, with p-values of ≤0.05 indicating significance.

3. RESULTS {#sec1-3}
==========

The results revealed that the mean monthly fertility was 241.41 ± 33.31 and 609.66 ± 70.59 for women living in Behshahr and Hamedan, respectively. Furthermore, the monthly average of all the climatic factors was higher in the temperate Mediterranean climate than that in the cold mountain climate. [Table 1](#T1){ref-type="table"} shows the monthly average of the climatic factors determined in the two different climates.
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Significant relationships were noted between climatic factors such as temperature, rainfall, and air pressure and monthly fertility in temperate Mediterranean climate, although such relationships were not observed in cold mountain climate. In contrast, no correlation was found between humidity and monthly fertility in both the examined climates. [Table 2](#T2){ref-type="table"} presents the relationships between the climatic factors and monthly fertility in the two different climates. As shown in the table, an inverse relationship between temperature and monthly fertility and a direct relationship between air pressure and rainfall as well as monthly fertility were observed. Another finding of this study was that the fertility pattern of women living in the two studied climates was approximately similar, and the highest incidence of fertility was found in the middle of autumn ([Figure 1](#F1){ref-type="fig"}).

###### 

Relationship between monthly fertility and climatic factors in temperate Mediterranean and cold mountain climates

![](MSM-26-119-g002)

![Fertility pattern of women in temperate Mediterranean and cold mountainous climates](MSM-26-119-g003){#F1}

4. DISCUSSION {#sec1-4}
=============

Fertility rate is an important health issue worldwide, which is influenced by different factors, including climatic factors, and has attracted the attention of researchers. The present study employed a different point of view and examined the effects of climatic factors, rather than clinical factors, on human fertility. The results obtained revealed a relationship between temperature and monthly fertility in temperate Mediterranean climate , which is consistent with the findings of other studies ([@ref16], [@ref21], [@ref22]); however, this relationship has not been found in other regions with non-temperate climate ([@ref23]). Furthermore, temperate Mediterranean climate appeared to exhibit less fluctuations in temperature during night and day, leading to a monthly mean temperature very close to the actual temperature at different hours of the day and night every month. Accordingly, the absence of any correlation between temperature and monthly fertility in Hamedan with cold mountain climate could be because of the high temperature fluctuations during night and day in a month in this region. It was noted that during the day and night, the temperature in this region may reach approximately 15°C and below 0°C, respectively.

Moreover, a correlation between the mean monthly pressure as well as rainfall and monthly fertility was noted in Behshahr with temperate Mediterranean climate , similar to the findings reported in some previous studies ([@ref24], [@ref25]). Although the mean monthly pressure is a parameter that changes under the influence of atmospheric pressure during the year, overall, depending on the city\'s height from the sea level, its variations in every region remain within a limited range. Typically, in autumn, as a result of high pressure currents, the northern and western cold airs reach Iran, resulting in heavy downpour. In contrast, in Hamedan with cold mountain climate, despite maximum fertility found in the month in which maximum air pressure dominates the city (as noted in Behshahr), a significant relationship between the mean monthly pressure and monthly fertility rate was not observed. With regard to the direct correlation observed between monthly fertility and average rainfall in temperate versus cold mountain climate, in Hamedan with cold mountain climate, comprising hot, dry, and no-rainfall summers, cold winters, and approximately 124 days of frost, it was noted that downpour does not follow a regular pattern and is a unique feature of fall and spring ([@ref20]). However, in Behshahr with temperate climate, it was observed that rainfall occurs throughout the year in all the four seasons and dramatically increases during fall. Thus, the presence of a regular rainfall pattern in Behshahr may support the significant relationship between monthly rainfall and monthly fertility, whereas the irregular rainfall pattern in Hamedan could explain the absence of this correlation in that region.

Finally, the observation of fertility peak during autumn in both the cities may be the result of the unique feature of fall in the two climates, which is characterized by relative temperature decrease, relative pressure increase, and significant increase in rainfall. It is believed that this pleasant coolness during fall may create an appropriate condition for the fertility of the population living in these two cities. These cool environmental conditions have been considered to create suitable physiologic conditions and exert some positive effects on the qualitative and quantitative process of spermatogenesis in men([@ref25], [@ref26]). Furthermore, it was observed that the livelihood style and employment based on agricultural productions among almost half of the people living in both the cities generated appropriate economic conditions in these two seasons, resulting in good access to calorie sources, which could have had some positive effects on the productivity potential of women living in these two cities. Lastly, an increase in rainfall in autumn may provide free time for the couples to spend more time with each other, and in this condition, fertility is anticipated to rise. Thus, the three above-mentioned factors were noted to create appropriate physiologic, economic, and social conditions in autumn for fecundity peak among couples in both the regions.

In conclusion, in both temperate and cold mountain climates, with annual regular, continuous pattern and insignificant fluctuations in the climatic factors during day and night, a correlation between climatic factors (temperature, pressure, and rainfall) and monthly fertility was observed. Therefore, it is suggested that in the fertility investigation process, the couples\' physiologic, economic, and social factors should also be considered besides the medical factors.
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